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THE  ROLS  of  factors  IK  THE  EXTERI'IAL  SKVIROIH'ISI^  OK  THE 
IMTOlbBIOLOGICAL  RE/iCTIVITY  OF  THE  ORC-AKISli 

2p^ollowing  is  the  translation  of  an  article  by 
V,  K.  ITavrotslciy  entitled  "Rol'  Faktorov  Vnesh- 
ney  Proizvodstvennoy  Sredy  v  Immunobiologicheskoy 
Reaktivnosti  Organizma"  (English  version  above) 
in  G-igiyena  Truda  i  Professiona.1  *nyye  Zabolevanijra. , 
Vol. Ko.  Is  IIoscow,  1959}  naRes  28-32^ 
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Report  II,  The  Effect  of  Chronic  Carbon  Tetrachloride  and 
Dichloroethane  Poisoning  on  the  Immunobiological  Reactivity 

of  Rabbits, 

The  present  article  contains  the  results  of  an  inves¬ 
tigation  of  imaunoblological  reactivity  as  affected  by  chro¬ 
nic  intoxication  vrith  carbon  tetra-chlorlde  and  dlchloro- 
ethane. 

In  this  investigation  we  strove  to  attain  chronic 
intoxication  in  its  initial  stages.  The  animals  (i-abblts) 
were  poisoned  in  an  inhalation  chamber  at  a  concentration  of 
ca  bon  tetrachloride  of  4  mg/L  and  2  mg/L  of  dichloroethane 
with  da,lly  esnoosuros  of  2  hours.  The  animals  were  immunized 
with  typhoid  vaccine  in  three  stages?  an  initial  intravenous 
injection  of  0.5  ml  of  vaccine  containing  1,5  billion  bac¬ 
terial  cells  per  ml  and  tv/o  subsequent  injections  of  0.8 
ml  of  vaccine. 

The  time  intervals  between  the  individual  injections 
of  vaccine  were  established  according  to  the  period  within 
the  agglutina,tlon  titer  fell  to  the  starting  level.  Tv;o 
groups  of  animals  were  included  in  the  experiment  (with  9  to 
12  rabbits  in  each  group  for  each  toxin),'  Two  series  of 
experiments  vrere  conducted  with  the  animals,  the  first 
series  consisting  of  preparatory  intoxication  with  subsequent 
imiaunization  and  the  second,  series  of  simultaneous  intoxica¬ 
tion  a^nd  immunization.  The  control  group  consisted  of  nine 
snilmals,  which  v/ere  subjected  to  immunization  alone. 

In  ea^ch  series  the  following  investigations  were 
perfenaed;  the  agglutination  and  complement  titers  vrere 
determined;  the  blood  protein  fraction,  acetylcholine  anid 
cholinesterase  activity  of  the  blood  vrere  deteOTlned;  blood 
and  liver  morphology  vrere  studied.  The  liver  was  studied 
for  fat  content  alone,  since  this  sign  is  specific  for  the 
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effect  of  chlorinated  hydrocarbons  of  the  aliphatic  series. 
The  observations  were  repeated  every  ten  days. 

Judgins  literature,  intoxication  with 

cli^lorinatGd  hydrocarbons  of  the  aliphatic  series  does  not 
alter  blood  morphology.  This  is  evidently  correct  with 
respect  to  the  red  blood  cells. 

Our  investigations  showed  that  the  hemoglobin  and 
erythroc3*^te  levels  seen  in  the  case  of  intoxication  with 
both  toxins  changed  very  little  over  a  six  months  period, 

.  in  each  case  not  more  than  the  change  seen  in  the  control 
anima,ls,  subjected  to  immunization  alone. 

At  the  same  time,  it  is  possible  to  record,  clear-cut 
^  changes  in  the  white  cells,  characterized  at  times  by  a 
significant  leukocytosis,  vrhile  this  finding  was  absent 
among  the  animals  of  the  control  series.  In  the  case  of 
carbon  tetrachloride  intoxication,  the  leukocyte  count 
Increased  from  9300  bo  12,000  and  14,000,  and.  in  the  case 
of  dichloroethane  intoxication  from  8500  to  10,500  a.nd 
12,500.  Such  changes  in  the  white  cells  are  not  specific 
for  this  group  of  toxins.  Many  toxins  produce  such  changes 
in  the  initial  stages  of  intoxication,  but  subsequently, 
with  more  prolonged,  intoxication,  the  leukocyte  count 
diminishes  considerably, 

¥e  regard  the  leukocytosis  detected  in  our  experiments 
as  indicative  of  the  initial  stage  of  chronic  intoxication. 
This  notion  is  supported  by  the  fact  of  beginning  fattj^' 

1. nflltration  of  the  livers  of  those  animals  sacrificed  at 
the  conclusion  of  the  experiment  with  both  carbon  tetrachlo¬ 
ride  and  dichloroethane  intoxication. 

The  changes  in  the  agglutination  titers  are  sho^m 
?Q(]o1g  1  • 

It  can  be  noted  Immediately  that  carbon  totrachlorido 
and  dichloroethane  in  the  initial  stage  of  chronic  intoxica¬ 
tion  produce  an  abrupt  depression  of  agglutinin  formation. 

Evidently  this  depression  begins  after  the  second 
month  of  intoxication,  a  fact  which  is  evident  from  Table 

2,  "vrhich  breaks  the  periods  of  intoxication  into  separate 

stages.  . 

Confirmation  of  this  assertion  can  be  seen  in  the 
second  series  of  experiments  in  which  immunization  and 
intoxication  were  performed  simultaneously.  In  this  series 
the  agglutination  titer  following  the  first  immunization 
(one  month  after  intoxication)  was  entirely  normal  and  was 
even  somewhat  higher  than  among  the  control  animals, 
whereas  following  the  second  immunization  (two  months  after 
intoxication)  the  agglutination  titers  were  diminished  in 
comi3arison  with  the  co.ntrols  by  a  factor  of  approximately 
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ten.  Carbon  tstraGhloride  produoos  significantly  less 
depression  of: agglutinin  formation  than  dlchloroethane. 

If  dichloroothanG  intoxication  produced  a  depression  of 
the  agglutinin  titer  by  a  factor  of  3  to  14,  that  produced 
by  oafbdn  totfachlorldo  was  by  a  factor  of  2  to  8,  Farther 
pvidenco  of  the  greater  depressive  action  of  dlchloroethane 
is  been  in  the  average  duration  of  an  elevated  level 
|i?Glafive,  of  course)  of  the  agglutinin  titer.  If  the 
durs,tion  of  an  elevated  titer  level  in  the  case  of  carbon 
tetrachloride  Intoxication  was  diminished  by  2  to  3  times 
in  comparison  with  the  control  value,  it  was  diminished 
by  2  to;;l6  times  in  the  case  of  dlchloroethe,ne  intoxication. 
Taking  into  account  that  the  concentration  of  carbon  te“ 
trachloride  to  which  the  animals  were  subjected  was  twice 
as  groat  (4  mg/L)  as  that  of  dlchloroethane,  one  can 
consider  the  latter  to  be  more  toxic  with  respect  to  lm~ 
munoblological  reactivity. 

Pour  rabbits  were  subjected  to  revaccination  a  month 
after  intoxication  v/lth  carbon  tetrachloride  had  ceased,  and 
an  average  maximal  agglutination  titer  of  1:1,120  was 
obtained  as  compared  with  an  initial  level  of  1:800,  i.e., 
rovacclnation  does  not  influence  the  immunobiologica,! 
reactivity. 

The  complement  titers  (see  Table  2)  were  normally 
not  altered  by  immunization,  while  the  complement  activity 
of  the  blood  diminished  slightly  with  erbon  tetrachloride 
intoxication  and  rose  slightly  in  the  case  of  dlchloroethane 
intoxication,  A  month  after  cessation  of  the  intoxication 
the  value  of  the  complement  titer  returned  to  the  earlier 
level  of  0,1,  As  the  preceding  investigations  have  shown, 
the  complement  titer  is  quite  a  stable  value  and  can  be 
markedly  diminished  only  in  severe  intoxications. 

Shifts  in  blood  protein  fractions  xfere  negligible  and 
iri-ogular,  Formally  there  was  a  slight  diminution  of  tota.1 
proteins  a,nd  albumin  associated  with  immunization  and  a 
greater  decrease  in  the  globulin  fraction,  in  consequence 
of  vrliich  the  A;G  ration  increased, 

■Ilth  prior  CCIa  intoxication  the  total  protein  and 
both  fractions  diminished;  the  A;Gr  ratio  therefore  rema.ined 
practically  stable,  With  prior  dlchloroethane  intoxication, 
total  proteins  increased,  through  an  Increase  in  the  albuinin 
fraction;  consequently  the  A:G-  ratio  rose.  Simultaneous 
liitoxlcation  and  immunization  produce  almost  no  alteration 
In  the  blood  protein  fractions.  Alterations  in  blood 
protein  fractions  are  non-specific  and,  as  was  shown  in 
preceding  investigations,  marked  and  stable  shifts  in  the 
globulin  fraction  are  noted  with  more  severe  intoxications 
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^ey  to  table  ^  I'-Sx-perlmeatal  conditional  2-  Normal | 
J-tOarbon  tetrachloride  intoxication;  4-Dichloroethane 
intoxication;  5-4.vera.5e  values  of  maximal  agglutination 
titers;  6-Fluctuations  in  maximal  agglutination  titers; 
t-Average  duration  of  elevated,  titer  levels  in  days; 

8-Prior  intoxication  and  subsequent  Immunization;  9-Inltial; 
10-Period,  of  intoxication;  11-1st  immunization;  12-Simul- 
taneous  intoxication  and  Immunization;  1 3-Note j  In  each 
series  there  were  9  to  12  animals;  the  average  values  of 
.  maximal  agglutination  titers  vrere  calculated  from  this 
number. 


b3r  industrial  toxins.  No  correlation  was  noted  between 
the  agglutination  titer  and  the  total  globulin  fraction  of 
the  pia,sm8.  proteins. 

Just  as  in  the  preceding  investigations  mb  detected 
significant  shifts  in  acetylchoine  and  choinesterase  acti¬ 
vity  normally  associated,  with  immunizations,  so  too  with 
Intoxication  and  with  intoxication  and  immunization  together. 
Coincident  with  the  appearance  in  the  blood  of  acetylchoine, 
there  was  a  rise  in  cholinesterase  activity,  a  fact  which 
attests  to  humoral  compensation.  It  has  already  been  shown 
in  the  preceding  investigations  that  the  appearance  of 
aceylchoine  in  the  blood  in  association  with  humoral  com¬ 
pensation  is  a  positive  factor;  the  positive  role  of 
acetylcholine  in  agglutinin  formation  has  been  demonstrated 
earlier. 

On  the  basis  of  the  d.ata  obtained  the  conclusion 
can  be  dravm  tha,t  toxins  of  the  chlorinated  hydrocarbon 
group  of  the  aliphatic  series  even  in  the  early  stages  of 
chronic  intoxica.tlon  produce  a  depression  of  Immunoblologic 
rea.ctivity,  dlchloroethane  producing  &.  greater  depression 
than  CGI4,  an  effect  which  is  associated  with  the  physio- 
chemical  structure  of  this  substance. 


Communicatlo.ii  I.  G-lgl3;-ena  trud.f  i  professional 'niye 
zabolyevaniya,  1957,  No.  2. 
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Table  2 

Average  value  of  the  blood  complement  titer 
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Eey  to  tablet  1  "'Sxperlaieatal  conditiona;  2“Normal  average 
compleaent  level?  Ji-Oarbon  tetrachloride  intoxlca/tionj 
4“Aver‘age  complement  level?  5”Averags  duration  of  intoxica¬ 
tion?  6-bichloro9thane  intoxioationj"  T-Prior  intoxication 
and  subsequent  immuniastionj  8~Inltialj  9~Perlod  of  intoxi- 


1 2-Days ;  1 3-  Siaul ta^ 


cation;  lO-lst  imm.  uni  nation;  1 1-Month; 
neous  intoxication  and  immunisation, 

Motet  The  a\?erage  values  of  the  complement  titesc  were  cal 
culated,  the  minimum  from  18  observations  and  the  maximum 
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